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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the man-hour 
required for synthesizing and verifying a plurality of 
net lists from logical descriptions. 
SOLUTION: A means 1 generates a net list B from a 
logical description A and a means 2 verifies the 
consistency between the description A and list B. 
Means 3 and 4 generate net lists Dl, etc., 
corresponding to different signal names, and logical 
descriptions Ft, etc., by converting the signal names 
in the list B and description A in accordance with a 
signal name corresponding card file C in which 
different signal names are arranged correspondingly 
to the signal names in the list B. A means 5 detects 
the difference in signal name between the net list B 
and net lists Dl, etc., and outputs a net list signal name difference file E in which the signal 
names are arranged. A means 6 detects the difference in signal name between the logical 
description A and logical descriptions F1, etc., and outputs a logical description signal 
name difference file G in which the signal names are arranged. A means 7 verifies the 
consistency between the files E and G. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the logic synthesis and the verification system in the LSI 
design which uses two or more general-purpose logic macroes (netlist), especially, this 
invention creates two or more netlists from one kind of logic description, and relates to the 
logic verification system which verifies the consistency of logic description and each netlist. 
[0002] 

[Description of the Prior Art] In the design of an integrated circuit, logic synthesis generates 
the netlist which expressed the connection relation of a circuit in the unit of the circuit 
element of gate level as everyone knows from the text description (it is hereafter described as 
"logic description".) which described logical circuit information with the hardware description 
language (HDL). By LSI, although signals differ, two or more logical circuits which perform 
the same logical operation exist in many cases, and two or more netlists with which signal 
names differ from one kind of logic description are especially generated in that case. 
Therefore, the logic verification which verifies the consistency of logic description and each 
netlist becomes an important activity. 

[0003] The example of the conventional logic synthesis and verification system which 
performs such logic synthesis and verification is shown in drawing 14 . the logic description a 
which serves as a radical in drawing 14 at the beginning — two or more sheets - copying — 
two or more logic description al and a2 ... is obtained, next, each logic description al and a2 - 
- it changes into the signal name which changes with signal name conversion means 30 to ... 
two or more logic description all and a21 from which a signal name differs to the logic 
description a used as a radical by this although logic is the same ... can be created. Next, the 
logic description a which became a radical and logic description all and a21 which 
conversion of a signal name finished ... To each, the logic synthesis means 10 performs logic 
synthesis, and they are netlists b, bl, and b2... It creates, the last - the logic verification 
means 20 - each logic description a, al 1, and a21 netlist b.bl, and b2 — consistency with 
is verified about each. 

[0004] That is, this logic synthesis and verification system create two or more logic 



description and two or more netlists from one kind of logic description, and verifies multiple 
times about the consistency of the logic description and the netlist which correspond, 
respectively. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional logic synthesis and 
verification system mentioned above, since it is necessary to do a logic synthesis activity two 
or more times in order to create two or more logic description from which it consists of same 
logic and a signal name differs and to create each netlist to each logic description, there is the 
1st trouble that the manday of a logic synthesis activity increases. 
[0006] Moreover, since it is necessary to do a logic verification activity two or more times in 
order to perform logic verification between the netlists corresponding to two or more logic 
description and each logic description, there is the 2nd trouble that the manday of a logic 
verification activity increases. 

[0007] Furthermore, since two or more logic description from which it consists of same logic 
and a signal name differs exists and correction of two or more logic description languages is 
needed when modification of logic arises, there is the 3rd trouble that possibility that the 
correction mistake by buildup of correction manday and the break in of a help activity will 
arise becomes high. 

[0008] The object of this invention is to offer the logic synthesis system which mitigated the 
manday of the logic synthesis activity which creates two or more netlists from one kind of 
logic description. 
[0009] Moreover, other objects of this invention are to offer the logic verification system 
which mitigated the manday of a logic verification activity which verifies the consistency 
between one kind of logic description, and two or more netlists. 
[0010] 

[Means for Solving the Problem] In the logic synthesizer unit with which the logic synthesizer 
unit Of the 1st this invention creates two or more netlists with which signal names differ from 
one kind of logic description By changing the signal name in said netlist into a logic synthesis 
means to create a netlist, and the signal name response in this netlist from said logic 
description according to the card file corresponding to the signal name which enumerated said 
different signal names It is characterized by having with a netlist signal name transform- 



processing means to create said netlist corresponding to a different signal name. 
[0011] In the logic verification equipment which the logic synthesizer unit of the 2nd this 
invention creates two or more netlists with which signal names differ from one kind of logic 
description, and performs logic verification of the this created netlist A logic synthesis means 
to create a netlist from said logic description, and a logic verification means to verify the 
consistency between said logic description and these netlists, By changing the signal name in 
said netlist into the signal name response in this netlist according to the card file 
corresponding to the signal name which enumerated said different signal names A netlist 
signal name transform-processing means to create said netlist corresponding to a different 
signal name, By changing the signal name under said logic description into the signal name 
response in this netlist according to the card file corresponding to the signal name which 
enumerated said different signal names A logic description signal name transform-processing 
means to create said logic description corresponding to a different signal name, The 
difference in the signal name between the netlist created from said logic description and the 
netlist after said signal name conversion is detected. A netlist signal name verification means 
to output the netlist signal name difference file which enumerated the signal name, The 
difference in the signal name between said logic description and the logic description after 
said signal name conversion is detected. It is characterized by having a logic description 
signal name verification means to output the logic description signal name difference file 
which enumerated the signal name, and a signal name difference file verification means to 
verify the consistency between said netlist signal name difference file and said logic 
description signal name difference file. 

[0012] In the logic synthesis approach that the logic synthesis approach of the 1st this 
invention creates two or more netlists with which signal names differ from one kind of logic 
description By changing the signal name in said netlist into the logic synthesis procedure 
which creates a netlist, and the signal name response in this netlist from said logic description 
according to the card file corresponding to the signal name which enumerated said different 
signal names It is characterized by having the netlist signal name transform-processing 
procedure which creates said netlist corresponding to a different signal name. 
[0013] In the logic verification approach of the logic synthesis approach of the 2nd this 
invention creating two or more netlists with which signal names differ from one kind of logic 



description, and performing logic verification of the this created netlist The logic synthesis 
procedure which creates a netlist from said logic description, and the logic verification 
procedure of verifying the consistency between said logic description and these netlists, By 
changing the signal name in said netlist into the signal name response in this netlist according 
to the card file corresponding to the signal name which enumerated said different signal 
names The netlist signal name transform-processing procedure which creates said netlist 
corresponding to a different signal name, By changing the signal name under said logic 
description into the signal name response in this netlist according to the card file 
corresponding to the signal name which enumerated said different signal names The logic 
description signal name transform-processing procedure which creates said logic description 
corresponding to a different signal name, The difference in the signal name between the 
netlist created from said logic description and the netlist after said signal name conversion is 
detected. The netlist signal name verification procedure which outputs the netlist signal name 
difference file which enumerated the signal name, The difference in the signal name between 
said logic description and the logic description after said signal name conversion is detected. 
It is characterized by having the logic description signal name verification procedure which 
outputs the logic description signal name difference file which enumerated the signal name, 
and the signal name difference file verification procedure of verifying the consistency 
between said netlist signal name difference file and said logic description signal name 

file. 

difference 
[0014] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained to 
detail with reference to a drawing. 

[0015] Reference of drawing 1 shows the logic synthesis and the verification system as a 
gestalt of 1 operation of this invention, as for the gestalt of this operation, the logic synthesis 
means 1 does a logic synthesis activity only once to one kind of logic description A which 
becomes a radical - one netlist B - creating - the netlist signal name transform-processing 
means 3 - the signal name of this netlist B - changing - two or more netlists Dl and D2 ... is 
created, moreover, the logic description signal name transform-processing means 4 - the 
signal name of the logic description A changing - two or more logic description Fl and F2 

. created. 



[0016] The logic verification means 2 also performs logic verification only once between the 
logic description A and Netlist B. And for the rest, the netlist signal name verification 
processing means 5 is Netlist B and netlists Dl and D2... The netlist signal name difference of 
a between is detected. Moreover, the logic description signal niece verification processing 
means 6 is the logic description A and the logic description Fl and F2... The logic description 
signal name difference of a between is detected, and, finally the signal name difference file 
verification processing means 7 verifies the consistency between a netlist signal name 
difference and a logic description signal name difference. 
[0017] First, each I / O file is explained. The logic description A is the text description which 
described logical circuit information by HDL, and is an input file used as the input of the 
logic synthesis means 1. Netlist B is the file created by the logic synthesis means 1, and is a 
list which expressed the connection relation of a logical circuit in the unit of the circuit 
element of gate level. The card file C corresponding to a signal name is a file which 
enumerated the responses of the signal name described by the logic description A inputted 
into the logic synthesis means 1, and the signal name after conversion, netlists Dl and D2 -- it 
is the file which ... changed the signal of Netlist B by the card file C corresponding to a signal 
name, and the netlist signal name transform-processing means 5 created, the logic description 
Fl and F2 -- it is the file to which the logic description signal name transform-processing 
means 4 created ... by the card file C corresponding to a signal name. The netlist signal name 
difference file E is Netlist B and the netlists Dl and D2 which the netlist signal name 
verification processing means 5 created... It is the file which enumerated the differences in the 
signal name of a between. And the logic description signal name difference file G is the logic 
description A and the logic description Fl and F2 which the logic description signal name 
verification processing means 6 created... It is the file which enumerated the differences in the 
signal name of a between. 

[0018] Next, the outline of the function of each means is explained. The logic synthesis means 
1 inputs the logic description A, and outputs Netlist B. A logic verification means inputs 
Netlist B and the logic description A, and performs logic verification about the consistency 
between both. The logic synthesis means 1 and the logic verification means 2 do not have the 
conventional technique and the changing place. 

[001?] two or more netlists Dl and D2 which the netlist signal name transform-processing 



means 3 inputted Are card file C and Neflis, B corresponding ,o a srgn, « 
,he signa, name ... is outpuAed. two or more logie description Fl and F2 wtach flre logrc 
" processing signal name nansfornr-processing means 4 inpuned me car file C and 
iTSic descfipAon A corresponding ,0 a signa! name, and changed me srgnai name ^ 
7JL. me neriisrs D. and D2 of me pluramy [ means , 5 / neflis, signa, name venfic^on 
piling ] after me netlist B after iogic syndesis, and netlis, signai name hansfonn 
" .. , inpuned and me neAis, signai name difference fde E ^™«* 
different signa, nanres among baAr is outputted. me logic descnphon A ^ * ^ 
description Fl and F2 of plurality [ means / 6 / logic descnpfon srgnai name venfica, on 
^ , after logic description sigma, nanre transform processing ... is mpn«ed and da 

along both is outpntted. The signal name difference file verification processmg means 
ZZL nefiist signal name difference fde E and the logie description language srgata. name 
ifle 0, L a signal name difference file ,s verified hy derectlng me drfference m 
tv ,e signal name enumerated among bom. 

0020] Next, actuadon of me neflis, signa, name Worm-processing means 3 is explarned to 
1 dotal, using the flow char. of tem^—l • 
002,] The neflis, in d^ is me neflist B ontpuUed from the logic symhesrs means U 
ITa card file points on, the card fde C corresponding ,o a signal. The processmg winch 
:l the fine of Are beginning of me neflis, wnh which Are ,ogic synAresis means 1 ourpnn d 
: neflis, signa, name Worm processmg (step S, of « > The pmcessmg w.ch 
judg es whemer Are signa, name defined as the hue of me signa, name descnbed m metaeof 
the neflis, processed and (step S2) read which reads flre line of the be^nnmg of a <»rd file 
"lad card file is fire same (step S3), The processing which ]ndges whether the bne read 
Tom flre card fde is a las, line of a card file (srep S4), The processing whrch chan es * 
W name of the line of flre read neflis, into Are signal name of a card file, and ,s output* 
Tnew neflis, ( s,ep S5>, The processing which outputs Are Una of flre nefl, ^ £ 
, t,- u »A« the next line of a card file to a new netlist (step S7), It consists 01 
C<?ter> S6^ read which reads the next line oiato, 

t Lings (Step S9) which read Ate nex, line of the processing (step S>whrch md 
Imer me line read from the neflist la ^Zlt^ZL^L 
[0022] Next, the procedure of processing is explained. Processing (step 



line of the beginning of a netlist first is performed. In the processing (step SI) which reads the 
line of the beginning of a netlist, the line (the 1st line) of the beginning of the netlist B used as 
the input to the netlist signal name transform-processing means 3 is read. And it moves to the 
processing (step S2) which reads the line of the beginning of a card file. In the processing 
(step S2) which reads the line of the beginning of a card file, the line (the 1st line) of the 
beginning of the card file C used as the input to the netlist signal name transform-processing 
means 3 is read. And it moves to the processing (step S3) which judges whether the signal 
name defined as the line of the signal name described in the line of the read netlist and the 
read card file is the same. 

[0023] In the processing (step S3) which judges whether the signal name defined as the line of 
the signal name described in the line of the read netlist and the read card file is the same 
When the signal name defined as the line of the signal name described in the line of the read 
netlist B and the read card file C is the same It moves to the processing (step S5) which 
changes the signal name of the line of the read netlist B into the signal name of a card file C, 
and is outputted to a new netlist. When the signal name defined as the line of the signal name 
described in the line of the read netlist B on the other hand and the read card file C is not the 
same, it moves to the processing (step S4) which judges whether the line read from the card 
fl le is a last line of a card file. 

[0024] In the processing (step S4) which judges whether the line read from the card file is a 
last line of a card file, it moves to the processing (step S7) which outputs the line of the read 
netlist to a new netlist when the line read from the card file C is a last line of a card file C, and 
on the other hand, when the line read from the card file C is not a last line of a card file C, it 
moves to the processing (step S6) which reads the next line of a card file. 
[0025] the signal name corresponding to the signal name which defines the signal name 
description part of the line of the read netlist B as the line read by that of a card file C in the 
processing (step S5) which changes the signal name of the line of the read netlist into the 
signal name of a card file, and is outputted to a new netlist ~ changing - the new netlists Dl 
and D2 - it outputs to ... And it moves to the processing (step S8) which judges whether the 
line read from the netlist is a last line of a netlist. 
[0026] In the processing (step S6) which reads the next line of a card file, the next line of the 
card file C read now is read. And it moves to the processing (step S3) which judges whether 



the signal name defined as the line of the signal name described in the line of the read nethst 
and the read card file is the 

[0027] the line of Netlist C which read the line of the read netlist in the processing (step S7) 
outputted to a new netlist - conversion of a signal name - not carrying out - the new netlists 
Dl and D2 - it outputs to ... And it moves to the processing (step S8) which judges whether 
the line read from the netlist is a last line of a netlist. 
[0028] In the processing (step S8) which judges whether the line read from the netlist is a last 
line of a netlist, when the line read from Netlist B is a last line of Netlist B, this processing is 
ended, and on the other hand, when the line read from Netlist B is not a last line of Netlist B, 
it moves to the processing (step S9) which reads the next line of a netlist. 
[0029] In the processing (step S9) which reads the next line of a netlist, the next line of the 
netlist B read now is read. And it moves to the processing (step S2) which reads the line of the 

u . . of a card file, 

beginning OI 

[0030] the new netlists Dl and D2 which changed the signal name of Netlist B by the card file 
C corresponding to a signal name the above result ... is obtained. In addition, new netlists Dl 
and D2 ... A number is based on the number of the signal names matched with the signal 
name of Netlist B in the card file C corresponding to a signal name. 
[0031] Next, actuation of the logic description signal name conversion means 4 is explained 
to a detail using the flow chart of drawing 3 . It is what was read as "logic description" about 
that there is drawing 3 with a "netlist" in drawing 2 , and the flow itself is the same. 
[0032] The logic description in drawing 3 is the logic description A used as the input of the 
logic synthesis means 1, and a card file points out the card file C corresponding to a signal. 
The processing which reads the line of the beginning of the logic description from which this 
logic description signal name transform processing serves as an input of the logic synthesis 
means 1 (step S10 of drawing 3 ), The processing which judges whether the signal name 
defined as the line of the signal name which reads the line of the beginning of a card file, and 
which was processed (step Sll) and has been described in the line of the read logic 
description, and the read card file is the same (step S12), The processing which judges 
whether the line read from the card file is a last line of a card file (step S13), Processing (step 
S14) the signal name of the line of the read logic description language - the signal name of a 
card file - changing - the new logic description Fl and F2 - it outputs to ... Processing (step 



51 6) the line of the logic description processed and (step SI 5) read which reads the next line 
of a card file — the new logic description Fl and F2 - it outputs to ... The line read from logic 
description consists of processings (step SI 8) which read the next line of the processing (step 

51 7) which judges whether it is the last line of logic description, and logic description. 
[0033] Next, the procedure of processing is explained. Processing (step S10) which reads the 
line of the beginning of logic description is performed to the beginning. In the processing 
(step S10) which reads the line of the beginning of logic description, the line (the 1st line) of 
the beginning of the logic description A used as the input to the logic description signal name 
conversion means 4 is read. And it moves to the processing (step SI 1) which reads the line of 
the beginning of a card file. In the processing (step SI 1) which reads the line of the beginning 
of a card file, the line (the 1st line) of the beginning of the card file C used as the input to the. 
logic descriptive name transform-processing means 4 is read. And it moves to the processing 
(step SI 2) which judges whether the signal name defined as the line of the signal name 
described in the line of the read logic description language and the read card file is the same. 
[0034] In the processing (step SI 2) which judges whether the signal name defined as the line 
of the signal name described in the line of the read logic description and the read card file is 
the same When the signal name defined as the line of the signal name described in the line of 
the read logic description A and the read card file C is the same It moves to the processing 
(step SI 4) which changes the signal name of the line of the read logic description A into the 
signal name of a card file C, and is outputted to a new logic description language. When the 
signal name defined as the line of the signal name described in the line of the read logic 
description A on the other hand and the read card file is not the same, it moves to the 
processing (step SI 3) which judges whether the line read from the card file is a last line of a 
card file. 
[0035] It moves to the processing (step SI 6) which outputs the line of the read logic 
description to new logic description when the line read from the card file C is a last line of a 
card file C, and when the line read from the card file C is not a last line of a card file C, on the 
other hand in the processing (step SI 3) which judges whether the line read from the card file 
is a last line of a card file, it moves to the processing (step SI 5) which reads the next line of a 
card file. 
[0036] the signal name corresponding to the signal name which defines the signal name 



description par, of the line of the read logic description A as the line which the card file 
read in the processing (step S14) which changes tire signa. name of the line of fire read logrc 
description into fire signal name of a card file, and is outputted to new logic descnptton - 
changing - new logic description Fl artd F2 - it outputs to ... And fine Une read from ogre 

• ^«<317^ which iudses whether it is the last line of logic 
description moves to the processing (step S17) which juages wn 

description. _ , 

[0037] in the processing (step SIS) which reads the next line of a card file, the next lute of the 
card file C read now is read. And i, moves to the processing (step S12) which judges whether 
the signal name defined as the line of tire signal name described in the line of the read logtc 
description and the read card file is *e same. 
,0038] the line of the logic description A which read the line of tire read logic descnptton m 
Ore processing (step S16) outputted to new logic description - conversion of a signal name - 
no, carrying ou, - tire new logic description Fl and F2 - i, outputs ,o ... And tine fane read 
from logic description moves ,0 tire processing (step S17) which judges whether i, is tire las, 
" l„ g k description. 

line 

[0039] in tire processing (step S17) which judges whemer tine line read from logic descriptton 
is a last line of logic description, when the line read from tine logic description A is a las, fan. 
of tire logic description A, fins processing is ended, and on tire otirer hand, wfien me Une read 
from tire logic description A is no, a last line of me logic description A, it moves to me 
processing (step SIS) which reads fine next line of a logic description language. 
[0040] far tire processing (step SIS) which reads tire nex, line of logic description, me next fane 
of me logic description A read now is read. And fa moves to tire processing (step SI 1) winch 
reads me line of the beginning of a card file. 
[0041] the new logic description Fl and F2 which changed the signal name of the logtc 
description A by tire card file C corresponding ,0 a signal name tire above result ... is obrauted 
,„ addition, new logic description Fl and F2 ... A number is based on the number of me stgnal 
names matched wi,h me signal of me .ogic description A in me card file C corresponding ,o a 

name. 

signal \ - a 

[0042] Next, actttation of the netfast signal name verification processing means 5 ,s explamed 

to a detail using the flow char. of drawing 4 . 

[0043] me netfas, B oulputted from fire logic synthesis means 1 with all tire netiis,s in drawmg 



4 , and the netlists Dl and D2 outputted from the network signal name transform-processing 
means 3 ... is said. This netlist signal name verification processing consists of the processing 
(step SI 9) which reads the line of the beginning of all netlists, or or the processing (step S20) 
which makes a judgment with the same signal name of all netlists, processing (step S21) 
which enumerate and output a signal name, processing (step S22) which judge whether the 
line read from the netlist is a last line, and processing (step S23) which read the next line of 
TTORISUTO altogether. 
[0044] Next, the procedure of processing is explained. First, processing (step SI 9) which 
reads the line of the beginning of all netlists is performed. In the processing (step SI 9) which 
reads the line of the beginning of all netlists, the first line (the 1st line) is read from all 
netlists. And it moves to the processing (step S20) which judges whether the signal name 
described in the line read from all netlists is the same. In the processing (step S20) which 
judges whether the signal name described in the line read from all netlists is the same, it 
judges whether the signal name described in the line read from all netlists is the same. And 
when a signal name is the same, it moves to the processing (step S22) which judges whether 
the line read from all netlists is a last line, and when a signal name is not the same, on the 
other hand, it moves to the processing (step S21) which enumerates and outputs a signal 
name. 

[0045] In the processing (step S21) which enumerates and outputs a signal name, the signal 
name description part of the line read from all netlists is enumerated and outputted. And it 
moves to the processing (step S22) which judges whether the line read from all netlists is a 
last line of a netlist. 

[0046] In the processing (step S22) which judges whether the line read from all netlists is a 
last line, it judges whether the line read from all netlists is a last line. When it is a last line, 
this processing is ended, and on the other hand, when it is not a last line, it moves to the 
processing (step S23) which reads the next line of all netlists. 
[0047] In the processing (step S23) which reads the next line of all netlists, the next line of all 
the netlists read now is read. And it moves to the processing (step S20) which judges whether 
the signal name described in the line read from all netlists is the same. 
[0048] Next, actuation of the logic description signal name verification processing means 6 is 
explained to a detail using the flow chart of drawing 5 . It is what was read as "all logic 



description" about that there is **h "all neriists" in dmwin^ , and the flow toff 

the U ' 

'[0049, «he ,ogic description A which becomes the input of to logic synthesis means . ^h 
* ,0 ic description in d^inU , and the logic description Fl and F2 output from me 
^description signa, name Worm-processing means 6 ... is said. The P~g whose 
2 logic description signai name verification processing of this reads me line of the hegmnmg 
of a„ iogtc description (step S24), The processing which judges whether the srgna! name of 
all log ,c descripfton is me same (step S25), It consists of processings <s«p S28) whrch read 
the next Une of me processing (step S26) which enumerates and output a s lg nal name, the 
processing (step S27) which 3udges whether me Une read fiom al, logic ™^ 



line ^ au 

[0050] Next, the means of processing is explained. Firs,, processing (step S24) whrch reads 
L line of the beginning of all logic description is performed. In the processus (step S24 
whichreadsthe Une of the beginning of all logic description, the firs, line (the isUme) - r«d 
from aU iogic description. And i, moves to the processing (step S25> whrc 1^ 
ft. signa, name described in the line read from aU logic descnphon ts 
procelg (step S25) which judges whether the signal name described m me Une r ad from 
^ ^e ILL, * <he same, i, judges whether the signai name described in the Une ret* 
from! .ogic description is me same. And when a signa, name is the same, « moves ,o the 
processing (step S27) which judges whether the Une read from aU ,ogic descnphon rs a las 
le, and on the other hand, when a signa, nanre is no, me same, i, moves to the processus 
which enumerates and outputs a srgnal name. 



(step S26) which enumerates »» --r— - 
[005,] ft. the processing (step S26) which enumerates and outputs a signal name, a srgna, 
Le description par, is enumerated and outputted from aU ,ogic description. And moves , 
the processing (step S28) which judges whether the Une read from a„ ,ogtc descnphon ,s a 

'(0052, in me processing (step S27) which judges whether the line read from aU logic 
description is a las. line, it judges whether the Une read from aU logic descriptron rs a as me 
When it is a ,as, line, mis processing is ended, and on the other hand, when ,, ts no a ,ast ftn , 
it m oves ,0 me processing (step S28) which reads me next line of all logtc descnphon 
[0053] In the processing (step S28) which reads the next line of aU ,ogic descnphon, the next 



line of all logic description read now is read. And it moves to the processing (step S25) which 
judges whether the signal name described in the line read from all logic description is the 



same. 



[0054] Next, actuation of the netlist signal name difference file verification processing means 
7 is explained to a detail using the flow chart of drawing — 6 . 
[0055] The processing whose the signal name ** file verification processing of this reads the 
line of the beginning of a netlist signal name difference file (step S29), The processing which 
reads the line of the beginning of a logic description signal name difference file (step S30), 
The content with the read same line, the processing (step S31) to judge, the processing which 
the line read from the logic description signal name difference file judges in a last line (step 
S32), The processing (step S33) which outputs an error message, the processing which reads 
the next line of a logic description signal name difference file (step S34), The line read from 
the netlist signal name difference file consists of processings (step S36) which read the next 
line of a last line, the processing (step S35) to judge, and a netlist signal name difference file. 
[0056] Next, the procedure of processing is explained. First, processing (step S29) which 
reads the line of the beginning of a netlist signal name difference file is performed. In the 
processing (step S29) which reads the line of the beginning of a netlist signal name file, the 
line (the 1st line) of the beginning of the netlist signal name difference file E is read. And it 
moves to the processing (step S30) which reads the line of the beginning of a logic description 
signal name file. In the processing (step S30) which reads the line of the beginning of a logic 
description signal name difference file, the line which read and read moves from the line (the 
1st line) of the beginning of the logic description signal name difference file G to the same 
content or the processing (step S31) which judges. 

[0057] In the content with the read same line, or the processing (step S31) to judge, the read 
line judges in the same content. When the read line is the same, the line read from the netlist 
signal name difference file E moves to a last line or the processing (step S3 5) to judge, and on 
the other hand, when the read line is not the same, the line read from the logic description 
signal name difference file G moves to a last line or the processing (step S32) to judge. 
[0058] When the line which the line read from the logic description signal name difference 
file read from the logic description signal name difference file G in a last line or the 
processing (step, S32) to judge is a last line, it moves to the processing (step S33) which 



outputs an error message, and when it is not a last line, it moves to the processing (step S34) 
which reads the next line of a logic description language signal name file. 
[0059] In the processing (step S33) which outputs an error message, an error is outputted and 
the line read from the netlist signal name file moves to a last line or the processing (step S35) 
to judge. In the processing (step S34) which reads the next line of a logic description signal 
name difference file, it moves from a logic description signal name file difference to the 
processing (step S31) reading and the read line judge the following line to be in the same 



content 



[0060] When the line which the line read from the netlist signal name difference file read 
from the netlist signal name difference file E in a last line or the processing (step S35) to 
judge is a last line, this processing is ended, and when it is not a last line, it moves to the 
processing (step S36) which reads the next line of a netlist signal name difference file. 
[0061] In the processing (step S36) which reads the next line of a netlist signal name 
difference file, it moves from a netlist signal name file difference to the processing (step S30) 
which reads the line of the beginning of a reading and logic description signal name file for 

following lme - 
[0062] Next, an example is shown and the logic synthesis and verification by this invention 
are explained. Drawing 7 shows the example of the logic description A about the signal name 
A which described logical circuit information of acquiring a deed of the AND operation of a 
signal AA 1 and a signal AA 2, and a signal AA 3. To this logic description A, the netlist B 
after the logic synthesis by the logic synthesis means 1 is as drawing 8 , and logic is 
expressing the circuit connection relation that a signal AA 3 is connected, to the signal AA 1 
and the input terminal 2 at the signal A2 and the output terminal at AND and an input 
terminal 1. Moreover, the example of the card file C corresponding to the signal name used 
for this example is shown in drawing 9 . In drawing 9 , three signal names, BBB, CCC, and 
DDD, are enumerated as a signal name corresponding to the signal name AAA. Therefore, by 
the signal name BBB, each of signals DDI, DD2, and DD3 corresponds to signals AA1, AA2, 
and AA3 at signals BB1, BB2, and BBS and the signal name CCC by signals CC1, CC2, and 
CC3 and the signal name DDD. 

[0063] In the netlist signal transformation processing means 3, the line 
"AAA;BBB;CCC;DDD;" of the beginning of the card file C ( drawing 9 ) corresponding to a 



reading (step SI) and signal name is first read for the line "DID AAA" of the beginning of 
Netlist B ( drawing 8 ) as shown in drawing 2 (step S2). Since the signal name of Netlist B is 
compared with the signal name of the card file C corresponding to a signal name (step S3), 
consequently the signal name AAA is defined as both sides and it is in agreement The netlist 
Dl ( drawing 10 (1)) which changed the signal name AAA into the signal name BBB, The 
netlist D3 ( drawing 10 (3)) which changed into the signal name DDD the netlist D2 ( drawing 
10 (2)) which changed the signal name AAA into the signal name CCC, and the signal name 
AAA is outputted (step S5). And since Netlist B still is not an end (step S8), the next line 
"RONRI AND" of Netlist B is read (step S9). 
[0064] Again the line "AAA;BBB;CCC;DDD;" of the beginning of the card file C 
corresponding to a signal name Reading (step S2), Not shortly in agreement the signal name 
of Netlist B — comparing (step S3) — Moreover, since it is not the end of the card file C 
corresponding to a signal name (step S4), the next line "AA1;BB1;CC1;DD1;" of the card file 
C corresponding to a signal name is compared with reading (step S6) and the signal name of 
Netlist B (step S3). However, although read to the line "AA3;BB3;CC;DD3;" of the last of the 
card file C corresponding to a signal name, since it is not in agreement with the signal name 
of the 2nd line of Netlist B, the signal- name of the 2nd line "RONRI AND" of Netlist B is 
outputted to netlists Dl, D2, and D3 as it is (step S7). 
[0065] Next, the line "AAA;BBB;CCC;DDD;" of the beginning of the card file C 
corresponding to a reading (step S9) and signal name is read for the 3rd ("INPUT1;AA1;) line 
of Netlist B (step S2). Since the signal name "AA1" defined as Netlist B is not defined as the 
line of the card file C corresponding to the signal name currently read now (step S3), to the 
card file C corresponding to a signal name, there is a definition or it reads the card file C 
corresponding to a signal name in order to the line of the last of the card file C corresponding 
to a signal name (step S3, S4). The signal name "AA1" defined as Netlist B Since it is defined 
as the 2nd line "AA1;BB1;CC1;DD1;" of the card file C corresponding to a signal name The 
signal name "AA1" of Netlist B is changed into "BB1, CC1, DDI", respectively, and 
"INPUT;BB1;", "INPUT;CC1", and "INPUT;DD1" are outputted to netlists Dl, D2, and D3 
(step S5). 
[0066] When it carries out also with the line after the 4th line of Netlist B until it results the 
above processing in the line of the last of Netlist B along with the flow chart of drawing 2 



(step S8), netlists Dl, D2, and D3 come to be shown in drawing 10 . Drawing 10 is known by 
that it is the difference of only the signal names AAA, BBB, CCC, and DDD as compared 
with drawing £ 

[0067] About the logic description A, the logic description signal name transform-processing 
means 4 performs signal name transform processing ( drawing 2 ) by the above-mentioned 
netlist signal name transform-processing means 3, and same transform processing, as shown 
in drawing 3 . Consequently, the logic description F3 ( drawing 11 (3)) which changed into 
the signal name DDD the signal name AAA of the logic description Fl ( drawing 11 (1)) 
which changed the signal name AAA of the logic description A into the signal name BBB, the 
logic description F2 ( drawing 11 (2)) which changed the signal name AAA of the logic 
description A into the signal name CCC, and the logic description A can be obtained. 
[0068] Next, about all the netlists B, Dl, D2, and D3, i.e., netlists, the netlist signal name 
verification means 5 outputs the netlist signal name difference file E ( drawing 12 ) which 
enumerated different signal names, as shown in drawing 4 . In drawing 4 The 1st line "DID 
AAA" of the line B of the beginning of all netlists, i.e., a netlist, the 1st line "DID BBB" of a 
netlist Dl, the 1st line of a netlist D2 "DID CCC", Reading (step S19), consequently a signal 
name are those (step S20) which is not the same about the 1st line "DID DDD" of a netlist 
D3, and signal names are enumerated with "AAA;BBB;CCC;DDD;" to the netlist signal name 
difference file E (step S21). 

[0069] since a netlist is not an end (step S22) - the next line of all netlists - reading (step 
S23) - since it is defined as "RONRI;AND;" by all the netlists B, Dl, D2, and D3, nothing is 
done but it shifts to the following step (step S20). 
[0070] If the same processing as the above is performed along with the flowchart of drawing 
4 about the 3rd line of all netlists or below, the netlist signal name difference file E as shown 

in drawing 12 can be obtained. 

[0071] About all logic description A, i.e., logic description, the logic description Fl, the logic 
description F2, and the logic description F3, the logic description signal name verification 
means 6 performs signal name verification processing ( drawing 4 ) by the above-mentioned 
netlist signal name verification means 5, and same processing, as shown in drawing 5 . 
Consequently, the logic description signal name difference file G ( drawing 13 ) which 
enumerated different signal names is outputted. Although it is the same so that clearly if 



drawing 13 is contrasted with drawing 12 , this is a case with a normal verification result. 
[0072] The signal name difference file verification processing means 7 completes logic 
verification processing by comparing the content of the netlist signal name difference file E ( 
drawing 12 ) and the logic description signal name difference file G ( drawing 13 ), as shown 
in drawing 6 . That is, it reads both files one line at a time (steps S29 and S30), and an error 
message will be outputted, if reading (steps S32 and S34) and the still read content are not in 
agreement to the line of the last of (step S31) logic description signal name difference file G 
when the read content is different (step S33). About a netlist and logic description, since this 
changed the signal name by the same card file corresponding to a signal name as mentioned 
above, if transform processing of a signal name is performed normally, as shown in drawing 
12 and drawing 13 , it will make it basis for both sides to be in agreement. 
[0073] In addition, you may make it make it perform by memorizing the program for 
performing the logic synthesis approach and the logic verification approach which were 
mentioned above by computer to the record medium which can computer read semiconductor 
memory, a magnetic disk, etc., and making it read into a computer. Such a program acts so 
that a computer may be made to demonstrate the same function as the logic synthesis means 1 
shown in drawing 1 , the logic verification means 2, the netlist signal name transform- 
processing means 3, the logic description signal name conversion means 4, the netlist signal 
name verification processing means 5, the logic description signal name verification 
processing means 6, and the signal name difference file verification processing means 7. 
[0074] 

[Effect of the Invention] From one kind of logic description, I hear that the 1st effectiveness 
of this invention can mitigate the manday of the logic synthesis activity which creates two or 
more netlists, and there is. It is because it became possible for the reason to create one logic 
description language, and to do a logic synthesis activity once, and for the rest to consider the 
card file corresponding to a signal name as an input, and to create two or more netlists by 
signal name transform processing. 

[0075] Moreover, I hear that the 2nd effectiveness of this invention can mitigate the manday 
of a logic verification activity which verifies the consistency between one kind of logic 
description, and two or more netlists, and there is. The reason is that logic verification which 
verifies the netlist which is to the bases created from the logic description which is to one kind 



of bases, and the consistency between basic logic description is performed only once, toe res 
detects the difference belween basic logic description, the .«.« description whrch changed 
rhe signa! name about each basic netiis,, and toe signa! name of a netiis,, and „ venfied toe 

between 

consistency . . 

,0076] Furthermore, when modification of logic arises, two above-menUoned effectless 
mitigates the activity manday of creation of a netlist, and logic verification, and bnngs about 
,he repercnssion effect tha, the correction mistakes by the break in of a help acuvrty are 
reducible. 



[Translation done.] 
CLAIMS 



Claim 1] in the logic synthesizer urn, which creates two or more netlists with whrch srgna 
oantts differ from one kind of logic description By changing the signal name in sard netits 
into a logic synthesis means to create a netiist, and tire signal name response » tins neto* 
from said .ogic description according to tire card file corresponding to tire signal name whrch 
enumerated said different signal names The logic synthesizer unit charactenzed by havmg 
with a netiis, signa. name nansform-processing means to create said netiist corresponding to a 

. i name, 
d'ff t signal 

[Clato 2] to tire logic verification equipment which creates two or more netlists with which 
signal names differ from one kind of logic description, and performs logic verificafon of toe 
«. created netiist A logic synthesis means to create a netiis, from said togic description, and 
a ,ogic verification means to verify the consistency between said logic description and these 
netiis*, By changing the signal name in said netiis, into toe signal name response ,n tins 
netiis, aceording to the card file corresponding to toe signal name whieh enumerated sard 
different signal names A netiis, signa. name nansform-processing means ,o create sa,d nethst 
corresponding ,o a differen, signa. name, By changing toe signal name under sard .og,c 
description into toe signal name response in tins netiis, according ,0 toe card file 



corresponding to the signal name which enumerated said different signal names A logic 
description signal name transform-processing means to create said logic description 
corresponding to a different signal name, The difference in the signal name between the 
netlist created from said logic description and the netlist after said signal name conversion is 
detected. A netlist signal name verification means to output the netlist signal name difference 
file which enumerated the signal name, The difference in the signal name between said logic 
description and the logic description after said signal name conversion is detected. Logic 
verification equipment characterized by having a logic description signal name verification 
means to output the logic description signal name difference file which enumerated the signal 
name, and a signal name difference file verification means to verify the consistency between 
said netlist signal name difference file and said logic description signal name difference file. 
[Claim 3] Logic verification equipment according to claim 2 characterized by outputting an 
error message in said signal name difference file verification means when the signal name in 
said netlist signal name difference file does not exist in said logic description signal name 

difference ^* e ' 
[Claim 4] In the logic synthesis approach which creates two or more netlists with which signal 
names differ from one kind of logic description By changing the signal name in said netlist 
into the logic synthesis procedure which creates a netlist, and the signal name response in this 
netlist from said logic description according to the card file corresponding to the signal name 
which enumerated said different signal names The logic synthesis approach characterized by 
having the netlist signal name transform-processing procedure which creates said netlist 
corresponding to a different signal name. 

[Claim 5] In the logic verification approach of creating two or more netlists with which signal 
names differ from one kind of logic description, and performing logic verification of the this 
created netlist The logic synthesis procedure which creates a netlist from said logic 
description, and the logic verification procedure of verifying the consistency between said 
logic description and these netlists, By changing the signal name in said netlist into the signal 
name response in this netlist according to the card file corresponding to the signal name which 
enumerated said different signal names The netlist signal name transform-processing 
procedure which creates said netlist corresponding to a different signal name, By changing the 
signal name under said logic description into the signal name response in this netlist 



according to «he card fr.e corresponding «o rhe signa, name which enumerated sard d,ffer n 
signa, names The ,ogic description signal name transform-processing procedure whrch create 
^ ,ogic description corresponding to a different signa, name, The difference m the srgna, 
name Lean the nedis, ereared from said iogic description and me nethst after sard srgnM 
name conversion is detected. The neths. signal name verif.ca.ion procedure whrch outputs tte 
nedis, signal name difference file which enumerated the signa, name, The drfferenee m the 
signa, name hetween said ,ogic description and the ,ogic description after sard srgna, name 
conversion is detected. The iogic verif.ca.ion approach characterized hy havmg .he ,og.e 
description signa, name verif.ca.ion procedure which ou«pu«s the iogic descnptron s.gn* 
name difference file which enumerated the signal name, and the signal name deference ft, 
verification procedure of verifying me consistency hetween said nedis, signa, name driference 
ffle and said !ogic description signal name drfferenee file. 
[Claim 6] The ,ogic verification approach according .o Cairn 5 characterized by outpuftmg an 
error message in said signal name difference file verification procedure when fire srgn* name 
in said nedis, signa, name difference fi,e does no. exist in said ,ogic description srgna, n*ne 

[Cairn 7] The ,ogic synthesis procedure which is the ,ogic synthesis approach which creates 
L or more nerlists wim which signa, names differ ftom one hind of ,ogic descnptron and 
cr ca.es a nedist from said ,ogic description, By changing the signal name m sard ne.hs, rnto 
the signal name response in this nedist according to the caxd file correspond^ «o the srgna 
name which enumerated said different signa, names The record medium whrch memonzed 
dre program for making a computer perform me ,ogic synmesis approach characterized by 
havmg the nedis, signa, name mmsfomt-processing procedure which creates sard nedrs, 
corresponding ,0 a different signal name and in which computer reading , possrHe 
[Claim 8] The logic synthesis procedure which creates two or more nedists wrth wmch srgna, 
Les differ ftom one hind of logic description, is the ,ogic verification approach of 
performing logic verification of me this created nedist, and creates a net,,, from sard ogr 
description, The logic verification procedure of verifying the consistency between sard ,og,c 
description and these ne„i,s, By changing the signa, name in said nedist into .he srgnal name 
response in dds nedis. according .0 the card file eorresponding to .he s.gnal name wmch 
enlerated said different signal names The nedis, signal name .ransform-processmg 



procedure which creates said netlist corresponding to a different signal name, By changing the 
signal name under said logic description into the signal name response in this netlist 
according to the card file corresponding to the signal name which enumerated said different 
signal names The logic description signal name transform-processing procedure which creates 
said logic description corresponding to a different signal name, The difference in the signal 
name between the netlist created from said logic description and the netlist after said signal 
name conversion is detected. The netlist signal name verification procedure which outputs the 
netlist signal name difference file which enumerated the signal name, The difference in the 
signal name between said logic description and the logic description after said signal name 
conversion is detected. The logic description signal name verification procedure which 
outputs the logic description signal name difference file which enumerated the signal name, 
Said netlist signal name difference file The record medium which memorized the program for 
making a computer perform the logic verification approach characterized by having the signal 
name difference file verification procedure of verifying the consistency between said logic 
description signal name difference files and in which computer reading is possible. 



[Translation done.] 
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